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"What goes up doesnt always have to come down." -Unknown
HW: "Intro to Statistics" homework section
Test 2 on Wednesday 5/30

AIM: What are Statistics?
Warm Up:

1. The graph of y= 3sm(3x——) 4 15 a transformation of y = 3sin(3x). Describe the transformation

completely.
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SINUSOIDAL MODELING
COoMMON CORE ALGEBRA Il HOMEWORK

APPLICATIONS

1. A ball is attached to a spring, which is stretched and then let go. The height of the ball is given by the
p
sinusoidal equation y:—3,50(:SL4%t]+5, where y is the height above the ground in feet and f is the
number of seconds since the ball was released.
(a) At what height was the ball released at? Show (d) Draw a rough sketch of one complete period of

the calculation that leads to your answer. this curve below. Label maximum and
minimum points.

Y (0

(1.25,8.5)
(b) What is the maximum height the ball reaches?

I y, =5+35=851t

(c) How many seconds does it take the ball to (25.1.5)
return to its original position? (0,1.5)

f(sec)
%P=2x=1’=2x- 5 —%vi=§=2.isec {

a7 2K

2. An athlete was having her blood pressure monitored during a workout. Doctors found that her maximum
blood pressure, known as systolic, was 110 and her minimum blood pressure, known as diastolic, was 70. If
each heartbeat cycle takes 0.75 seconds, then determine a sinusoidal model, in the form y = Asin(Bt)+C,

for her blood pressure as a function of time £ in seconds. Show the calculations that lead to your answer.

coT0+110_180
2 2
A=110—7U=ﬂ=20 y=2|]sin(8xt]+9n
2 2 3
2 2
075B=2r—>B=2F _ 1t ,_8
4 075 075" 37

CoMMON CORE ALGEBRA I, UNIT #11 — THE CIRCULAR FUNCTIONS — LESSON #9
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3. On a standard summer day in upstate New York, the temperature outside can be modeled using the

™

sinusoidal equation O(I):Ilcns(£IJ+71. where { represents the number of hours since the peak

temperature for the day
(a) Sketch a graph of
below for one day.

4 O (degrees F)

this function on the axes 0=t<24, graphically

(b) For

determine all

points in time when the outside temperature is
equal to 75 degrees. Round your answers to

90 T (24,82) the nearest tenth of an hour.
(0,82) ¢
) \‘(4.6. 75) (19.4, ?5/1
) y= 7S According to our graph at the left
the temperature outside is 75 F at:
(ll, ﬁl'l) t=4.6 and 19.4 hours
501
I f (hours) 2:‘ -

The percentage of the moon’s surface that is visible to a person standing on the Earth varies with the time
since the moon was full. The moon passes through a full cycle in 28 days, from full moon to full moon. The
maximum percentage of the moon’s surface that is visible is 50%. Determine an equation, in the form

P = Acos (BI) + C for the percentage of the surface that is visible, P, as a function of the number of days, £,

since the moon was full. Show the work that leads to the values of 4, B, and C.

5
=0+50=_0=25

2 2

S0-0 50 .4
== ="_= =25 —r|+25
4-02092 —> [
28B=2r>B=2_"
28 14

Evie is on a swing thinking about trigonometry (no seriously!). She realizes that her height above the ground

is a periodic function

. . T .
of time that can be modeled using h=3cos (EtJ+S, where f represents time in

Y

seconds. Which of the following is the range of Evie’s heights?

()2<h<$

(2) 4=h=38

®

(3)3<h<5

(4) 2=h<=5

Ry, =5-3=21t

k, =5+3=8ft

CoMMoON CORE ALGEBRA IL, UNiT #11 — THE CIRCULAR FUNCTIONS — LESSON #9
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Data is everywhere. It's in our newspapers, it's in our science classes, it shows up in economics, medicine and
anywhere else that variability occurs. Variability is simply the property of outcomes being different. The tools
of statistics are designed to explain this variability.

There are many types of variability. Tt is good to understand these sources in order to minimize the ones that we

are not studying.

(a) Observational or Measurement Variability: Variability that is introduced due to either our measuring
instruments not being precise enough or differences in how two different people read the measurement.

R€M+1IOR Jﬂ-m( oﬂC Q feo\o)e

J’JM\_“\\‘) N (Cace .

(b) Natural Variability or Inter-Individual Variability: Variability that accounts for the fact that members of
a populations are simply different.

T o6 Paop]Q 60&}_ W Savrna ’f/)’\'f\ﬁ
Lot gaia (i[’l(:‘g&fé\/\’,}'\ amounts of \NC{—jl’\J—\

(c) Induced Variability: This type of variability is in marked contrast to natural. It occurs because we have
assigned our population or sample to two or more treatment groups and then observe the variability between
the groups.

61\\”6 one i)rbup MCA((@\Q Gondl 3{\“’“}
O\Y‘Omr 3090§7 2N P)O\(Cbo\

(d) Sample Variability: This is the type of variability that occurs when we take multiple samples from a
population randomly. These samples will be different due to the randomness of the sampling process.

Choose. O Paop\e

Some ey 364’ 7/ooys 33\_‘"5
0&»’\0“\0.(‘ ey ?ﬁ’}— 5230‘/5 6_7._0/5

Remember, through all of our work in this unit, we are really trying to explain the variability of data within either
a population or a sample and then using this to determine if the variability can be attributed to one of the factors
above to the exclusion of the others.
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There are many different situations in which we collect data. They have important differences and all of them
depend on randomization in one way or another.

The three major types of ways to collect data are described below. Let’s give an example of each and explain how
randomization is part of each method. Randomization is used primarily to eliminate variability caused by some

type of bias. <<—— 1 |- ,F\a\ C

(a) Surveys: Collections of data from a population where variability is not induced by treatments but by the
sample itself (sampling variability).

\OOH S ) Fh@ne éufucys) éms/ sur\Ie\/) 7ves+.'bnn,\\'p€

(b) Observational Studies: Collections of data from a population where assignment of individuals from the
population into treatment groups is not under the control of those performing the study.

Z/OOK ot whats hO&ppOm'w?-

(c) Experimental Studies: In experimental studies individuals are assigned randomly to treatment groups in
order to determine the effect of the treatment on the variability of the data. In these cases, the assignment,
although random, 1s under the control of those performing the study.

contro) 9 Covp — doesnt 9et™ | T
T€5+ 6&“‘@ - 3633 Medicine

Random sampling is critical for being able to minimize variability due to sampling bias. Random sampling can
be done using a variety of different techniques. Simple random sampling can be accomplished using a random
number table.

Exercise #1: A list of 10 people's heights, in inches, is shown below.

Person # 1 @ 4 5 6 @ @

Height 70 | 68 | 60 | 7 69 | 58 | 62 | 66 | 63

(5]

th
(=)
)

(a) Randomly select five heights from this list by (b) Calculate thesample mean fo the nearest tenth.
using the random number table that goes with this mpare to ‘others in the class. What type of
lesson. Choose a random spot in the table and variability 1s being introduced through this
move down the column. Select the first digit of process?
each number. If you get a repeat, eliminate and e se. é
keep going. If you get a 0, use this as the 10. erad S

o)

Tl = 651

Ex O»M()Q cﬂ)c SO p )\ﬁ
Vacrab! 14y
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When we conduct a study, the complete set of all subjects that share a common characteristic that is being studied
1s known as the population. All populations have natural or inter-individual variability. Most of the time, the
entire population is not measured. but a sample is taken to infer characteristics of a population. Still, all
populations in theory have population parameters that describe the population, such as its mean, standard
deviation, and interquartile range.

Exercise #2: 18 students in Mr. Weiler's Advanced Calculus class took a quiz with the following results in
ascending order.

ié 68, 72, 77@78 80, 84, 84[85 88. 88, 90@ 95, 99, 100, 100

(a) Use your calculator to determine the(fnean) the, aud tll.Ol this data set. Then, construct a
simple box-and-whiskers (box plot) for this data 3e

U i S
%ﬂg

%=83.72222222 < —— VI Cawn 15x=12.04797057 5€
Ix=1507 ox=11.7085228 1S gYs 156
3x2=128637 n=18 o 93
Sx=12.@4797057 minX=56 .

< ox=11.7085228 a=rs <—— Pirc (YL ack | (L .
n=18 ——> Med=84.5 e DO }
minX=56 MGJ\W\V\ Q3:=93 ¢ iv al 'J—‘ <

' 401275 (W\ idd f(-:) e Thicd Qucs b 1o (U(qu- Qo ki l&>

(b) What is the interquartile range of this data set? In theory, what percent of the data set should lie between the
first and third quartiles? Is that true for this data set?

Q= Q, = %~75:.

(c) What is the population standard deviation for this data set to the nearest tenth? How do you interpret the
standard deviation?

On avers g o data

oint s 117y
OX =177 Gl

(d) What percent of the scores were within one standard deviation of the mean? Within two standard deviations
of the mean? Round your percents to the nearest percent and show your work.

Within One Standard Deviation of the Mean Within Two Standard Deviations of the Mean

X X

R—J‘ﬁ% = g2+ - 954

R OX X

X +20x
¥37+2010) = 107

X -2 x
85.7-3(117) = 50.2

(7 Sco(es

w =777
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Sometimes data is grouped in a frequency chart. We still should be able to calculate the basic population
parameters when the information is given in this form.

Exercise #3: A small company has salaries for their 50 employees as given in the table below Z,
5

]
UN

May 16, 2018

T .
(a) Find the mean and standard deviations of the salary range. Salary (»’ﬁ) Frequency (f; )

y:%QOéO ﬁX: /65é7w075 25.000 5

(5H4 a\e\b [, 32,000 EAN

(rmeam 45,000 [ 14 ]
(b) What 1s the median of this data set? Why is the median (L~ 5g 00 7
considerably lower than the mean in this data set? ;’5‘000 5

Med fan = 252000 120,000 1

19/(, ‘H’\Q(‘Q ale a] PCD‘D)Q W\ak{ﬂ? ?)QOOO

There 1 ONe pefson making consideably morg (2())6@%

(c) Does more or less than 50% of the data set fall within one standard deviation of the mean? Show the analysis
that leads to your answer.

Y o = 42060+ 16567.9% = SB6dL. 72 42 sutofSp.

_ B9 7
X=0x = %;060‘/65675?3: A5492.01

Although we have often concentrated on experimental studies where data is collected and means are found, many
times we use statistics to represent results of a survey where we are interested in what proportion of a population
share a certain characteristic. These proportions are most expressed as decimals, but sometimes are represented
by fractions or percents.

Exercise #4: A questionnaire went home to all juniors concerning their ability to bring and use mobile devices at
school. The questionnaires constituted a census since all of the juniors were surveyed. Of the 742 juniors, 564 of
them reported having web-enabled mobile devices. What was the population proportion for web-enabled devices?
Express vour answer as a decimal and as a percent.

Exercise #5: The proportion of eggs that get cracked in a local egg handling facility is 0.023. If 2,500 dozen eggs
are packaged in the factor per day, what should we expect to be the number of eggs cracked per day?

(1) 350 (3) 230

(2) 450 (4) 690
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